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(57) ABSTRACT 

The invention relates to a flexible orifice for pop-up style 
dispensing with a wet wipes dispenser. The orifice includes 
a flexible, rubber-like Sheet having a top Surface and a 
bottom Surface. A continuous Slit extends acroSS the top and 
bottom Surfaces of the Sheet and enables a wet wipe to pass 
from the bottom surface to the top surface or from the top 
Surface to the bottom Surface. The continuous Slit has at least 
one curved portion connected with at least one non-curved 
portion. Alternately, the continuous slit has at least one 
ZigZag portion connected with a pair of end leg portions. 
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FLEXBLE ORIFICE FOR WET WIPES 
DISPENSER 

PRIOR RELATED APPLICATION 

This application is a continuation-in-part of U.S. appli 
cation Ser. No. 09/870,814 entitled “FLEXIBLE ORIFICE 
FOR WET WIPES DISPENSER", filed May 31, 2001 now 
U.S. Pat. No. 6,592,004, and which application is incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

Wipes have been made from a variety of materials which 
can be dry or wet when used. Wet wipes can be moistened 
with a variety of Suitable wiping Solutions. Typically, wet 
wipes have been Stacked in a container in either a folded or 
unfolded configuration. For example, containers or dispens 
ers for wet wipes have been available wherein each of the 
wet wipes Stacked in the container has been arranged in a 
folded configuration Such as a c-folded, Z-folded or quarter 
folded configuration as are well known to those skilled in the 
art. Sometimes the folded wet wipes have also been inter 
folded with the wet wipes immediately above and below in 
the Stack of wet wipes. In an alternative configuration, the 
wet wipes have been placed in the container in the form of 
a continuous web of material which includes perforations to 
Separate the individual wet wipes and which can be wound 
into a roll. Such wet wipes have been used for baby wipes, 
hand wipes, household cleaning wipes, industrial wipes and 
the like. 

The conventional packages which contain wipes, Such as 
those described above, have typically been designed to be 
positioned on a flat Surface Such as a countertop, changing 
table or the like. Such conventional packages have generally 
provided a plastic container, tub or package which provides 
a Sealed environment for the wet wipes to ensure that they 
do not become overly dry. Some of the conventional pack 
ages have also been configured to provide one at a time 
dispensing of each wet wipe which can be accomplished 
using a Single hand after the package has been opened. Such 
Single handed, one at a time dispensing, often referred to as 
“pop-up' dispensing, is particularly desirable because the 
other hand of the user or care giver is typically required to 
be simultaneously used for other functions. For example, 
when changing a diaper product on an infant, the care giver 
typically uses one hand to hold and maintain the infant in a 
desired position while the other hand is attempting to 
dispense a baby wipe to clean the infant. 

However, the dispensing of wipes from Such conventional 
containers for wipes has not been completely Satisfactory. 
For example, this is due at least in part to the orifice through 
which wipes within the container are dispensed. In 
particular, for example, this concerns the configuration and 
characteristics of the orifice for dispensing a Stack of wipes 
that are separably joined to each adjacent wipe in the Stack 
to provide pop-up dispensing once an initial wipe in the 
Stack is dispensed through the orifice. AS another example, 
this can concern the relationship of a group of wipes in the 
Stack to other wipes in the Stack if groups of wipes make up 
the Stack of wipes. AS yet another example, these relation 
ships between wipes concern, in conjunction with the wipes, 
the container from which the wipes are dispensed and 
characteristics thereof. The present invention builds upon 
the teaching disclosed in U.S. Ser. No. 09/538,711 filed Mar. 
30, 2000 entitled “WET WIPE CONTAINER WITH FLEX 
IBLE ORIFICE’ and assigned to the assignee of the present 
application, which prior application is incorporated fully 
herein by reference. 
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SUMMARY OF THE INVENTION 

In response to the difficulties and problems discussed 
above, for example, new orifice configurations and charac 
teristics enabling improved dispensing, and which may be 
more cost effective and reliable (e.g., reducing the likelihood 
of wipe fallback and/or reducing the likelihood of multiple 
wipes dispensing undesirably), have been discovered. For 
example, dispensing can be improved or made easier when 
a wipe is ready for dispensing upon the opening of a 
reSealable wipes dispenser after the initial opening of the 
dispenser and use of a first wipe in a plurality of wipes. That 
is, a portion of the wipe is positioned in an orifice of the 
dispenser Sufficiently protruding So a user can readily grasp 
the same and remove the entire individual wipe without 
premature tearing or non-dispensing of the top wipe. AS 
another example wipe fallback can occur when a leading 
wipe in a plurality of wipes separates completely from a 
following or trailing wipe prematurely, i.e., before a Suffi 
cient portion of the following wipe is positioned within the 
dispenser orifice to remain there for later dispensing after the 
leading wipe is fully Separated or disjointed from the trailing 
wipe outside the dispenser. In Such a fallback Situation, the 
following wipe would need to be re-threaded through the 
dispensing orifice when its dispensing is next desired. This 
may not be undesirable if done intentionally, i.e., if main 
taining a maximum moisture level for the wipes is desired 
and the dispensing orifice is designed to easily accommodate 
reach-in retrieval of the next wipe. As yet another example 
multiple wipes dispensing can occur when a leading indi 
vidual wipe in a plurality of wipes does not timely Separate 
completely from a following individual wipe while the 
following wipe is still at least partially maintained in the 
dispensing orifice, i.e., the following wipe dispenses com 
pletely out of the dispenser with the leading wipe causing 
two (or more) wipes to dispense Substantially simulta 
neously. This can be desirable when two (or more) wipes are 
needed, but if only one is desired, then this is not preferred. 
The purposes and features of the present invention will be 
Set forth in and are apparent from the description that 
follows, as well as will be learned by practice of the 
invention. Additional features of the invention will be real 
ized and attained by the product and processes particularly 
pointed out in the written description and claims hereof, as 
well as from the appended drawings. 

In one aspect, the invention provides a flexible orifice for 
pop-up style dispensing with a wet wipes dispenser. The 
orifice includes a flexible, rubber-like sheet having a top 
Surface and a bottom Surface. A continuous Slit extends 
acroSS the top and bottom Surfaces of the sheet and enables 
a wet wipe to pass from the bottom Surface to the top Surface 
or from the top Surface to the bottom Surface. A first portion 
of the sheet has a first thickness and a Second portion of the 
sheet located between the continuous slit and the first 
portion has a Second thickness which is greater than or leSS 
than the first thickness. 

In another aspect, the invention provides a wet wipes 
dispenser having a flexible orifice for pop-up style dispens 
ing. The dispenser includes a rigid port positioned adjacent 
an end portion of the dispenser. The rigid port Surrounds a 
flexible, rubber-like sheet having a top Surface and a bottom 
Surface. A continuous Slit extends across the top and bottom 
Surfaces of the sheet and enables a wet wipe to pass from the 
bottom Surface to the top Surface or from the top Surface to 
the bottom surface. A first portion of the sheet has a first 
thickness and a Second portion of the sheet located between 
the continuous slit and the first portion has a Second thick 
neSS which is greater than or less than the first thickness. 
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In yet another aspect, the invention provides a flexible 
orifice for pop-up Style dispensing with a wet wipes dis 
penser. The orifice includes a flexible, rubber-like sheet 
having a top Surface and a bottom Surface. A continuous slit 
extends acroSS the top and bottom Surfaces of the sheet and 
enables a wet wipe to pass from the bottom Surface to the top 
Surface or from the top Surface to the bottom Surface. At least 
one hinge is located between the continuous slit and a 
Surrounding portion of the sheet wherein a Side of the sheet 
adjacent the continuous slit can pivot relative to the Sur 
rounding portion of the sheet via the hinge. 

In Still another aspect, the invention provides a flexible 
orifice for pop-up Style dispensing with a wet wipes dis 
penser. The orifice includes a flexible, rubber-like sheet 
having a top Surface and a bottom Surface. A continuous slit 
extends acroSS the top and bottom Surfaces of the sheet and 
enables a wet wipe to pass from the bottom Surface to the top 
surface or from the top surface to the bottom surface. The 
continuous Slit has at least one curved portion connected 
with at least one non-curved portion. 

In yet another aspect, the invention provides a wet wipes 
dispenser having a flexible orifice for pop-up style dispens 
ing. The dispenser includes a rigid port positioned adjacent 
an end portion of the dispenser, the dispenser having a 
longitudinal axis and a lateral axis. The rigid port Surrounds 
a flexible, rubber-like Sheet having a top Surface and a 
bottom Surface. A continuous Slit extends acroSS the top and 
bottom Surfaces of the sheet and enables a wet wipe to pass 
from the bottom surface to the top surface or from the top 
Surface to the bottom Surface. The continuous Slit has at least 
one curved portion connected with at least one non-curved 
portion. 

In Still another aspect, the invention provides a flexible 
orifice for pop-up Style dispensing with a wet wipes dis 
penser. The orifice includes a flexible, rubber-like sheet 
having a top Surface and a bottom Surface. A continuous slit 
extends acroSS the top and bottom Surfaces of the sheet and 
enables a wet wipe to pass from the bottom Surface to the top 
surface or from the top surface to the bottom surface. The 
continuous slit has at least one ZigZag portion connected 
with a pair of end leg portions. 

In yet other aspects, the invention provides various con 
figurations for the sheet, the continuous Slit and orientations 
of portions of the continuous Slit and of the continuous slit 
relative to the dispenser. 

In Still other aspects, the invention is provided for use in 
various types of dispensers and for dispensing in various 
mannerS Such as reach-in dispensing and pop-up dispensing. 
AS used herein, wet wipes of the invention are considered 

“separably joined”, “separably joining” (and variations 
thereof) when each wipe of a plurality, e.g., in a stack of 
wipes, is engaging any adjacent wipe while in the dispenser 
or package Such that withdrawing the leading wipe through 
the dispenser or package opening also withdraws at least a 
portion of the following wipe through the opening before the 
leading wipe and the following wipe Separate completely 
from each other. Such engaging of any adjacent wipe can 
include a non-interfolded relationship in combination with 
one or more of the following between adjacent wipes: 
adhesive, friction, cohesion, fusion bonding (e.g., ultrasonic 
Welding, heat Sealing), mechanical entanglement (e.g., 
needle punching, Steam Sealing, embossing, crimping), auto 
geneous bonding, and/or weakened line(s) (e.g., 
perforations, Zones of frangibility, Score line(s), crush 
cutting). 
AS used herein, the "longitudinal axis' is determined by 

the line having the greatest number of interSections with the 
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4 
continuous slit. Such a longitudinal axis may be Symmetrical 
relative to the continuous slit (e.g., FIGS. 11 and 12) or it 
may be askew (e.g., line 18 in FIGS. 13 and 14 relative to 
the continuous slit), but in any event the longitudinal axis 
must be the line that will have the greatest number of 
interSections with the continuous Slit of the invention. 
AS used herein, “ZigZag' means a portion of the continu 

ous slit which crosses or touches the longitudinal axis at 
least three times. AS Such, the continuous Slit could be 
curved (e.g. as seen in FIGS. 11-14) or it could comprise the 
combination of curved and/or Straight line Segments, as long 
as the Segments are connected to one another and configured 
to croSS or touch the longitudinal axis at least three times. 
For example, in FIG. 11 a ZigZag would be represented by 
the combination of half cycles 48 and 44 at locations a and 
b. Additional half cycles c, d, etc. could be included to also 
define the ZigZag portion of the continuous slit, but Such 
goes beyond the minimum requirement of crossing the 
longitudinal axis 62 at least three times. 
AS used herein, when the following wipe that has at least 

a portion through the opening of the dispenser or package is 
intentionally maintained in the opening after the leading 
wipe is completely Separated from the following wipe, this 
is referred to as “pop-up' format or dispensing. To be 
intentionally maintained in the opening means the opening 
is configured to So maintain the wipe therein, Such as 
through use of a constricting orifice or opening being 
Smaller than the wipe in at least one dimension of the wipe. 
AS used herein, "reach-in' dispensing is understood to 

mean having to fetch a wipe out of a dispenser through an 
opening Substantially co-extensive with the walls of the 
dispenser or through a restricted opening Smaller than the 
perimeter defined by the walls. In either case, the top wipe 
for dispensing rests on top of the remainder of the Stack of 
wipes and the top wipe needs to be separated from the 
remainder of the Stack each time anew when dispensing is 
desired. An example of a reach-in dispenser is found in the 
currently available baby wipes product sold by Kimberly 
Clark Corporation of Neenah, Wis. under the trade name 
HUGGIES(R) Supreme Care. 
AS used herein, the term “rigid' is used to mean a level 

of Stiffness commonly associated with materials used to 
manufacture wet wipes tubs. Numerically, these materials 
typically have a flexural modulus (as measured in accor 
dance with ASTM D790 “Standard Test Method for Flexural 
Properties of Unreinforced and Reinforced Plastics and 
Electrical Insulating Materials”) of about 500 Newtons per 
Square millimeter or greater, more specifically from about 
1100 to about 1550 Newtons per square millimeter. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and are intended to provide further explanation of the 
invention claimed. The accompanying drawings, which are 
incorporated in and constitute part of this Specification, are 
included to illustrate and provide a further understanding of 
the wipes of the invention. Together with the description, the 
drawings Serve to explain the various aspects of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood and 
further features will become apparent when reference is 
made to the following detailed description of the invention 
and the accompanying drawings. The drawings are merely 
representative and are not intended to limit the Scope of the 
claims. Like parts depicted in the drawings are referred to by 
the same reference numerals. 
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FIG. 1 representatively shows a flexible orifice for pop-up 
Style dispensing with a wet wipes dispenser, in accordance 
with the present invention. 

FIG. 2 representatively shows an alternate flexible orifice 
for pop-up style dispensing with an alternate wet wipes 
dispenser, in accordance with the present invention. 

FIG.3 representatively shows a flexible orifice like that of 
FIG. 1 but with an alternate wet wipes dispenser, in accor 
dance with the present invention. 

FIG. 4 representatively shows an enlarged view of the 
flexible orifice of FIG. 1 in combination with a rigid collar 
for attaching to the dispenser. 

FIG. 5 representatively shows an enlarged croSS Sectional 
View of a sheet portion of the flexible orifice, taken along the 
line 5-5. 

FIG. 6 representatively shows an enlarged croSS Sectional 
View of a sheet portion of the flexible orifice, taken along the 
line 6-6. 

FIG. 7 representatively shows an enlarged croSS Sectional 
View of a sheet portion of the flexible orifice, taken along the 
line 7-7. 

FIG. 8 representatively shows an enlarged croSS Sectional 
View of an alternate sheet portion of a flexible orifice, Similar 
to the view in FIG. 7 taken along the line 7-7. 

FIG. 9 representatively shows an enlarged croSS Sectional 
view of yet another alternate sheet portion of a flexible 
orifice, similar to the view in FIG. 7 taken along the line 
7 7. 

FIG. 10 representatively shows an enlarged croSS Sec 
tional view of still another alternate sheet portion of a 
flexible orifice, similar to the view in FIG. 7 taken along the 
line 7-7. 

FIG. 11 representatively shows an enlarged view of the 
flexible orifice of FIG. 2. 

FIG. 12 representatively shows an enlarged view of the 
flexible orifice of FIG. 12, but orientated at a 90 degree angle 
relative to the orifice of FIG. 11. 

FIG. 13 representatively shows an enlarged view of the 
flexible orifice of FIG. 12, but orientated at a negative degree 
angle relative to the orifice of FIG. 11. 

FIG. 14 representatively shows an enlarged view of the 
flexible orifice of FIG. 12, but orientated at a positive degree 
angle relative to the orifice of FIG. 11. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As a result of their work, the inventors have determined 
that particular dispenser orifice configurations and charac 
teristics are better than others for overcoming Some chal 
lenges to Successively dispensing wet wipes one at a time 
more Successfully. Such can be beneficial to, e.g., easier 
wipe retrieval, reducing the likelihood of wipe fallback into 
the dispenser and/or reducing the likelihood of multiple 
wipes dispensing when only a Single wipe is desired, and the 
balancing/interaction of these features. That is, the inventors 
believe they have discovered new ways to better accommo 
date the variable forces experienced during dispensing. Such 
forces are due to variability in the characteristics of the 
basesheet which makes up the wipes, add-on levels for the 
wet wipes, and variability in the Separably joined relation 
ship between adjacent wet wipes in a Stack of wet wipes. 
AS representatively illustrated throughout the figures, and 

for explanation now referring to FIGS. 1-3, there are 
depicted various wet wipes dispensers 10 having a flexible 
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6 
orifice 20 for pop-up style dispensing of wet wipes. A rigid 
port 12 can be positioned adjacent an end portion 14 of the 
dispenser 10. The rigid port 12 surrounds a flexible, rubber 
like sheet 22 having a top Surface 24 and a bottom Surface 
26 (FIGS. 5-10). The sheet 22 can be attached to the rigid 
port by any conventional means, Such as, Sonic welding, heat 
Staking, molding together, attaching with adhesive or the 
like, or in other common ways to mechanically join the sheet 
to the rigid port. Alternatively, as seen in FIG. 3, the sheet 
could be generally the same material as the dispenser and the 
rigid port could be attached to the sheet/dispenser by the 
Same ways just discussed. A continuous Slit 40 extends 
across the top and bottom surfaces 24, 26 of the sheet 22 and 
between the Surfaces 24, 26 So that a wet wipe in a Stack of 
wet wipes 16 can pass from the bottom surface 26 to the top 
Surface 24 or from the top Surface to the bottom Surface. AS 
seen in FIGS. 4-10, a first portion 28 or surrounding portion 
28 of the sheet can have a first thickness. A Second portion 
32 of the sheet located between the continuous slit 40 and 
the first portion 28 can have a second thickness which is 
greater than or less than the first thickness. 
With reference to FIGS. 4-10, the second portion 32 can 

be located adjacent the continuous slit 40. The second 
portion can be located on one side of the slit 40 or on both 
opposing Sides of the continuous slit. The Second portion 32 
can extend along only a portion of the continuous Slit or its 
entire length. The continuous Slit can have one or more 
curved portion Such as a first curved portion 44 and a Second 
curved portion 48. The first curved portion can have a first 
orientation relative to a longitudinal axis 42 of the continu 
ous slit. The Second curved portion can have a Second 
orientation relative to the longitudinal axis 42. The first 
orientation can be different than the Second orientation, and 
particularly, the first orientation can be an inverse of the 
Second orientation relative to the longitudinal axis of the Slit 
42. The continuous slit 40 can have an orientation pattern 
along its length of A-B-A, Such as the convex-concave 
convex pattern seen in FIG. 4 relative to the longitudinal 
axis 42. More particularly, the continuous slit 40 can have an 
orientation pattern approximating that of a Sine wave. The 
continuous slit can form two sides 52 substantially uni 
formly Spaced apart from each other along the continuous 
slit. More particularly, the two sides 52 can be Spaced apart 
from each other by a distance equal to or less than about 20 
mils. 

With reference to FIGS. 7–10, in one aspect of the 
invention the flexible orifice has at least one hinge 56 located 
between the continuous slit 40 and a surrounding portion 28 
of the sheet 22. In this way, the side 52 of the sheet adjacent 
the continuous Slit can pivot relative to the Surrounding 
portion of the sheet via the hinge. The hinge 56 is formed by 
any structural deformation or receSS that creates a StreSS 
release Zone for flexing of a portion of the sheet 22, e.g., the 
side or sides 52, at the hinge or hinges 56 relative to the 
adjacent portion of the Sheet. A hinge 56 can be located 
adjacent the continuous Slit on opposing Sides 52 of the 
continuous slit. Also, the hinge can extend along the entire 
slit 40 or only a portion of the continuous slit. 
With reference to FIGS. 11-14, other aspects of the 

invention are disclosed. For example, the continuous Slit can 
have at least one non-curved portion 60 connected with at 
least one curved portion Such as curved portions 44 and 48. 
The curved portions 44 and 48 in these Figures can be the 
same or similar to the curved portions in FIG. 4. More 
particularly, the curved portions 44 and 48 in FIGS. 11-13 
can be half circles that have inverse orientations relative to 
one another. In another aspect, the curved portions 44, 48 
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can have a first diameter for curvature and a Second diameter 
for curvature adjacent the first diameter which is different 
than the first diameter. In FIG. 11 this could be curved 
portions a and h and having a different or larger diameter 
than those of portions b, c, d, e, fand g. The curved portions 
44, 48 can have two non-curved portions 60 connected 
adjacent opposite ends of the respective curved portions 44, 
48. The non-curved portions 60 can extend away from each 
other relative to the longitudinal axis 62 of the curved 
portion of the Slit 40 connecting the two non-curved portions 
60. The non-curved portions 60 can be slightly arced and, 
more particularly, straight. Similar to the slit 40 seen in FIG. 
4, the slit 40 in FIGS. 11-13 can be formed with two sides 
52 Substantially uniformly spaced apart from each other 
along the continuous slit, and more particularly, with the two 
Sides Spaced apart from each other by a distance equal to or 
less than about 20 mils. 

Yet referring to FIGS. 11-14, other aspects of the inven 
tion are disclosed. For example, the continuous Slit can have 
at least one ZigZag portion connected with a pair of end leg 
portions. A ZigZag portion could be made up of curves Such 
as curves 44 and 48 seen in FIG. 11. Alternatively, the zigzag 
portion could be made up of any geometric shapes that are 
connected to one another to form a continuous Slit 40, and 
in accordance with the definition of “ZigZag.” The leg 
portions, e.g. 60 in FIG. 11, can be curved or straight, as well 
as a combination of curved and Straight lines. More 
particularly, for example, the leg portions 60 are defined as 
the end most portions of the slit 40 which are connected 
immediately adjacent the ZigZag portion. 

In a related aspect, the inventors have unexpectedly 
discovered that a ratio of a Length of the continuous slit 40 
to a Length of a stack of wipes 16 (FIGS. 1-3) in the wet 
wipes dispenser can be advantageous to certain aspects of 
better dispensing provided by the invention. Particularly, 
Such ratio can be between about 0.2 and about 0.8. More 
particularly, the inventors have determined that this ratio be, 
in order of increasing advantage, between about 0.3 and 
about 0.7 or between about 0.4 and about 0.6. The Length of 
the continuous slit 40 is determined by drawing the smallest 
four-sided box with four right angles that is possible to still 
Surround the entire continuous slit. Then, the Length of the 
Slit is equal to the Sum of the length of the longest Side of the 
box and the shortest side of the box. The Length of a stack 
of wipes in a wet wipes dispenser is defined as the longest 
dimension of the Stack that is parallel to an outer Surface of 
the Stack and perpendicular to the direction of dispensing 
wipes out of the dispenser. For example, in FIGS. 1-3 such 
Length coincides with the longitudinal axis. AS an example 
of a ratio of the invention, the slit seen in FIG. 11 could be 
Surrounded by a box measuring 2 inches by 2 inches Such 
that the Slit Length is 4 inches. The wet wipes Stack 
contained within the dispenser can have a length of about 7.5 
inches. Thus, the ratio of the Length of the continuous slit to 
the Length of the stack of wipes would be 0.53. 

Still referring to FIGS. 11-14, other aspects of the inven 
tion are disclosed. For example, the inventors have discov 
ered that the orientation of the longitudinal axis 62 of the 
curved portion relative to the longitudinal axis 18 of the 
dispenser (i.e., which defines the longitudinal axis of the 
Stack of wipes 16 within the dispenser) Surprisingly affects 
the dispensing force that flexible orifice 20 can have. In this 
regard, for example, the longitudinal axis 62 of the curved 
portion can be oriented non-parallel relative to the longitu 
dinal axis 18 of the dispenser. In FIG. 11 the longitudinal 
axes 62 and 18 are parallel and thus represent the same axis 
line. In FIGS. 12-14 this is not the case and thus two 
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8 
different axis lines are labeled. As seen in FIGS. 12-14, 
more particularly, the inventors have discovered that the 
orientation between the axes 62 and 18 can advantageously 
be, in order of increasing advantage, between negative 90 
degrees and 90 degrees, between negative 45 degrees and 45 
degrees, or between negative 20 degrees and 20 degrees. 
With reference to FIGS. 4 and 11, a variety of particular 

characteristics can be employed to achieve a desired dis 
pensing force for the flexible orifice. Often, this is dependent 
upon the configuration of the continuous Slit and configu 
ration of the flexible, rubber-like sheet, as well as the 
material properties of the flexible, rubber-like sheet and 
material characteristics of the wet wipes being dispensed 
(e.g., fiber composition, formation process, bulk, density, 
thickness, weight, CD tensile, MD tensile and type of 
Separably joined relationship between adjacent wipes in a 
Stack of wipes). Some examples are now discussed to help 
guide practice of the invention and without limitation to the 
SpecificS Set forth. For example, the rigid port can have a 
longitudinal axis (e.g., the long axis of the Oval) with a 
length of about 10% to about 95% of the width of a wet 
wipe, and more particularly of about 60% to about 90% of 
the width of a wet wipe. In a similar regard, the rigid port can 
have a lateral axis (e.g., the short axis of the oval) with a 
length of about 10% to about 90% of the length of the 
longitudinal axis, and more particularly of about 30% to 
about 60% of the length of the longitudinal axis. 

Referring Specifically to FIG. 4, other examples are 
discussed. The continuous Slit can have an orientation pat 
tern of a Sine wave with a half cycle, one cycle, one and half 
cycles, two cycles, or more depending on the Overall desired 
length 54 of the slit. The amplitude of the curved portion can 
be from about 0.1 inch to about 1 inch and more particularly 
about 2 inch. The length 54 of the continuous slit can be 
from about 20% to about 90% of the width of a wipe and 
more particularly from about 40% to about 70% of the width 
of a wipe. The width of the second portion 32 of each side 
52 of the slit can be about /16 inch to about /2 inch and more 
particularly from about /s inch to about 4 inch. The length 
of the second portion 32 can be about 10% to about 95% of 
the length 54 of the orifice and more particularly about 60% 
to about 80% of the length 54. The thickness of the first 
portion 28 or surrounding portion 28 can be about 20 mill to 
about 110 mil and more particularly about 35 mill to about 
60 mil, e.g., about 50 mil. The thickness of the second 
portion 32 can be about 20% to about 90% of the thickness 
of the first portion 28, e.g., about 40 mil. The thickness at the 
end of continuous slit 40 at the Zone 34 (e.g., seen in FIG. 
5) can be about 100% to about 300% of the thickness of the 
first portion 28. 

Referring specifically to FIG. 11, still other examples are 
discussed. The width 64 of the continuous slit can be about 
15% to about 70% of the width of a wipe and more 
particularly about 25% to about 45% of the width of a wipe. 
The radius of the curved portions, e.g., half cycles a to h, can 
be about /s inch to about/3 inch and more particularly about 
4 inch to about 5/16 inch. The radius may vary from one 
curved portion to another with each outer radius, e.g., radius 
a and h, being about 25% larger that the other curved 
portions. Like the slit in FIG. 4, there can be any number of 
curved portions, Such as 1, 2, 3, or more, like half cycles a 
to g, and they need not be Sine waves or Symmetrical curves 
as shown. The length of the non-curved portion 60 can be 
about/3 inch to about 1.5 inches and more particularly about 
0.8 inches to about 1.2 inches. The thickness of the flexible, 
rubber-like sheet 22 can be uniform across with a thickness 
of about 10 mill to about 110 mil and more particularly about 
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35 mill to about 60 mil. Alternately, the thickness of the sheet 
22 in FIG. 11 can be of varying thickness like the sheet 22 
in FIG. 4. 
AS a result of their work, the inventors have unexpectedly 

determined that particular size relationships between the 
Diameter of the curved portion and the Length of the 
non-curved portion can be better than others for overcoming 
Some challenges to Successively dispensing wipes one at a 
time more Successfully. For example, the inventors have 
discovered that the Length of the non-curved portion 60 be 
at least 50% greater than the Diameter of the adjacent curved 
portion, e.g., half cycles a and h respectively. For example, 
if the Diameter of half cycle a is % inch, then the Length of 
leg 60 would be at least 34 inch. More particularly, the 
inventors have determined that the Length of the non-curved 
portion 60 be, in order of increasing advantage, at least 60% 
greater or at least 70% greater, than the Diameter of the 
adjacent curved portion, e.g., half cycles a and h respec 
tively. The Diameter of the curved portion is defined as the 
distance along the longitudinal axis, preferably when the 
axis is Symmetrically aligned relative to the Slit, where the 
curve has a maximum diameter from one Side of the curve 
to the other. For example, in FIG. 11 this is the length of a, 
b, etc., for respective half cycles 48, 44, 48, etc. The Length 
of the non-curved portion 60 is defined as the distance from 
where the longitudinal axis intersects, preferably when the 
axis is Symmetrically aligned relative to the Slit, the endmost 
curved portion adjacent the non-curved portion 60 to where 
the non-curved portion extends away from longitudinal axis 
and up until it first projects back towards the longitudinal 
axis, if it projects back at all. For example, in FIG. 11 Such 
non-curved portion Length corresponds to non-curved por 
tion 60. 

In an effort to quantify the properties of the flexible 
rubber-like sheet 22, the relevant material properties can be 
described in terms of the hardness, Stiffness, thickness, 
elasticity, Specific gravity, compression Set, and any combi 
nation thereof. More specifically, the Shore A hardness (as 
measured by ASTM D2240) of the flexible, rubber-like sheet 
or material can be about 100 or less, more specifically from 
about 20 to about 90, and still more specifically from about 
40 to about 80, and yet more specifically from about 60 to 
About 70. The Gurley stiffness of the flexible, rubber-like 
sheet or material (as measured by ASTM D 6125-97 "Stan 
dard Test Method for Bending Resistance of Paper and 
Paperboard”) can be about 10,000 milligrams of force (mgf) 
or less, more specifically from about 100 to about 8000 mgf, 
more specifically from about 200 to about 6500 mgf, and 
still more specifically from about 300 to about 1500 mgf. 
The thickness of the flexible, rubber-like sheet can be about 
10 mill or greater, more specifically from about 10 mill to 
about 110 mil, and still more specifically from about 35 mil 
to about 60 mil. The elasticity of the flexible rubber-like 
material or sheet, as characterized by the tensile StreSS at 100 
percent elongation and measured in accordance with ASTM 
D412 “Standard Test Methods for Vulcanized Rubber and 
Thermoplastic Elastomers', can be about 10 megapascals 
(MPa) or less, more specifically from about 0.1 to about 7 
MPa, and still more specifically from about 0.5 to about 2.5 
MPa. The flexible rubber-like sheet can have a specific 
gravity (per ASTM D792) of about 0.80 to 1.21, more 
specifically 0.88 to about 1.10, and still more specifically 
from about 0.90 to about 1.0. The flexible rubber-like sheet 
can have a compression set (per ASTM 395B) of (at room 
temperature/at 70 degrees C) about $60 to 4%20 and more 
specifically 15/45 to about 2%00. 
An example of Some Such flexible sheet-like materials 

include thermoplastic elastomeric (TPE) materials that can 
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10 
be used to provide acceptable dispensing. Materials which 
can be employed include (but are not limited to): any of the 
family of styrenic-based TPE’s (i.e. styrenic block copoly 
mer compounds); styrenic-based TPE’s containing rubber 
modifiers such as KratonTM, Santoprene TM, or other rubber 
modifiers; KratonTM; Santoprene TM; specialty copolymers, 
such as ethylene-methyl acrylate copolymers (e.g. EMACTM 
of the Eastman Chemical Company); thermoset rubbers; 
polyurethane, alloys, amides, engineering TPE’s, olefinic 
based, olefinic Vulcanizates, polyester-based; polyurethane 
based. One Such material for the flexible, rubber-like sheet 
could be that manufactured by the GLS-Corporation of 
McHenry, Ill., USA and known as resin #G2701. The G2701 
material is one of the resins in the product family of TPEs. 
G2701 is a styrenic-based material and is in the family of 
Styrenic block copolymer compounds. Some particular 
properties of the G2701 can be: specific gravity of 0.090 
g/cc (per ASTM D792); hardness (Shore Adurometer) of 68 
(ASTM D2240); and compression set of 24% at room 
temperature, 96% at 70 deg. C. (per ASTM 395B). Another 
similar material is known as G2755 and also sold by GLS 
Corporation. In addition, a lubricant (e.g., wax) can be added 
to lower the coefficient of friction of the continuous slit 
which can benefit injection molding, wet wipes dispensing, 
and physical handling of the flexible orifice. The G2701 TPE 
resin with 4% wax additive sold by GLS Corporation and 
known as #LC217-189 can be used. 
Wipes for use with the present invention, e.g., wet wipes, 

can be arranged in a package or dispenser in any manner 
which provides convenient and reliable one at a time dis 
pensing and which assists the wet wipes in not becoming 
overly dry. For example, the wet wipes can be arranged in 
a dispenser or package as a plurality of individual wipes 
arranged in a Stacked configuration to provide a Stack of wet 
wipes which may or may not be individually folded. The wet 
wipes can be individual wet wipes which are folded in a 
c-fold configuration, Z-fold configuration, connected to adja 
cent wipes by a weakened line or other non-interfolded 
configurations as are known to those skilled in the art. 
Alternatively, the individual wet wipes can be interfolded 
Such that the leading and trailing end edges of Successive 
wipes in the Stacked configuration overlap. In each of these 
non-interfolded and interfolded configurations, the leading 
end edge of the following wet wipe is loosened from the 
Stack by the trailing end edge of the leading wet wipe as the 
leading wet wipe is removed by the user from the dispenser 
or package. For example, representative wet wipes for use 
with the invention are described in a U.S. patent application 
filed separately but concurrently herewith entitled, “PRO 
CESS FOR JOINING WET WIPES TOGETHER AND 
PRODUCT MADE THEREBY” of inventors Yung H. 
Huang et al., U.S. Ser. No. 09/870815, assigned to the same 
assignee of this application, which application is incorpo 
rated herein by reference, as well as, in a U.S. patent 
application filed Separately but concurrently here with 
entitled, “STACK OF FAN FOLDED MATERIAL AND 
COMBINATIONS THEREOF of inventor Gerald K. 
Sosalla, U.S. Ser. No. 09/871019, assigned to the same 
assignee of this application, which application is incorporate 
fully herein by reference. 
The flexible orifice of the present invention can be used 

with a variety of dispensers. An example of Some Such 
dispensers are seen in FIGS. 1-3. FIGS. 1 and 2 show wet 
wipe dispenserS having rigid plastic containers. FIG. 3 
shows a wet wipes dispenser having a flexible container 
(e.g., a form, fill Seal type of film container) with a rigid port 
member attached thereto. Each dispenser includes a top 
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hingedly attached adjacent an end portion of the dispenser. 
In FIGS. 1 and 2, the dispensers have a removable cover 
which contains the rigid port 12 which surrounds the 
flexible, rubber-like sheet 22. The cover can be fixedly or 
removably secured to the sidewalls of the base. For each 
dispenser in FIGS. 1-3, the top is secured in a closed 
position by a Suitable latching mechanism. The shape of the 
rigid port in the dispensers shown in FIGS. 1 and 2 is oval 
and in FIG.3 rectangular, but Such port (i.e., and thus the 
flexible orifice contained within the port 12) can be any 
shape and Size large enough to enable Some clearance 
between the ends of the continuous slit and the rigid port So 
as to not interfere with the dispensing function of the flexible 
orifice. 

In use, the top of the dispenser is opened and then access 
to the flexible orifice is gained. The user then passes his or 
her hand, etc., through the continuous slit 40 to grab the first 
wipe in the stack of wipes 16. If the orifice has a frangible 
Seal, this must be broken before the user can pass his or her 
hand through the orifice. Once the user grabs the wipe, it can 
then pass through the orifice and out of the dispenser as the 
user pulls it up. If the user does not immediately need the 
wipe, it can be left in the orifice partially dispensed where 
it can be maintained in place by the continuous Slit until 
desired later. The partially dispensed wipe will just rest in 
place in the orifice, part inside the dispenser and part in the 
Space between the top and the flexible orifice, conveniently 
ready for later dispensing in the pop-up format. If the user 
does immediately desire to use the wipe, it can pass the 
complete wipe through the continuous slit and out of the 
dispenser. For pop-up dispensing, the wipe will become 
Separated or disjointed from the Subsequent adjacent Second 
wipe at a separably joined interface (e.g., weakened line, 
adhesive joint, or other mechanism) after fully dispensing 
the first wipe and while a portion of the Second wipe remains 
in the flexible orifice 20. The next wipe for dispensing may 
be automatically maintained in the orifice partially dis 
pensed for later use (i.e., in a pop-up dispensing format). 
Alternatively, the following wipe may need to be fetched out 
of the inside of the dispenser Similar to the first wipe at a 
later time when it is desired, commonly called reach-in 
dispensing, if the user pushed the following wipe back into 
the Storage portion after pop-up dispensing of the leading 
wipe. In either case, after the desired number of wipes are 
taken, the top can be closed, with or without a wipe partially 
dispensed in the flexible orifice, as discussed previously. At 
a later time when another wipe(s) is desired, the preceding 
StepS can generally be followed again. 

All publications, patents, and patent documents cited in 
the Specification are incorporated by reference herein, as 
though individually incorporated by reference. In the case of 
any inconsistencies, the present disclosure, including any 
definitions herein, will prevail. While the invention has been 
described in detail with respect to the Specific aspects 
thereof, it will be appreciated that those skilled in the art, 
upon attaining an understanding of the foregoing, may 
readily conceive of alterations to, variations of, and equiva 
lents to these aspects which fall within the Spirit and Scope 
of the present invention, which should be assessed accord 
ingly to that of the appended claims. 
What is claimed is: 
1. A flexible orifice for pop-up style dispensing with a wet 

wipes dispenser comprising: 
a flexible, rubber-like Sheet having a top Surface and a 
bottom Surface; 

a continuous Slit extending acroSS the top and bottom 
Surfaces of the sheet and through which a wet wipe can 
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pass from the bottom Surface to the top Surface or from 
the top Surface to the bottom Surface; and 

the continuous Slit having at least one curved portion 
connected with at least one non-curved portion wherein 
a length of the non-curved portion is at least 50% 
greater than a Diameter of the curved portion connected 
thereto. 

2. The orifice of claim 1 wherein the curved portion has 
a first orientation relative to a longitudinal axis of the 
continuous alit and a Second orientation relative to a longi 
tudinal axis of the continuous Slit wherein the flint orienta 
tion is different than the Second orientation. 

3. The orifice of claim 2 wherein the first orientation is an 
inverse of the Second orientation. 

4. The orifice of claim 2 wherein the curved portion has 
at least one orientation pattern along its length of A-B. 

5. The orifice of claim 2 wherein the curved portion has 
an orientation pattern approximating that of a Sine wave. 

6. The orifice of claim 1 wherein the curved portion has 
a first diameter for curvature adjacent the non-curved por 
tion and a Second diameter for curvature adjacent the first 
diameter which is different than the first diameter. 

7. The orifice of claim 5 wherein the first diameter is 
greater than the Second diameter. 

8. The orifice of claim 1 wherein the curved portion has 
two non-curved portions, with each non-curved portion 
connected adjacent opposite ends of the curved portion. 

9. The orifice of claim 8 wherein the non-curved portions 
extend away from each other relative to a longitudinal axis 
at the curved portion connecting the two non-curved por 
tions. 

10. The orifice of claim 1 wherein the non-curved portion 
is Straight. 

11. The orifice of claim 1 wherein the continuous slit 
forms two sides Substantially uniform Spaced apart from 
each other along the continuous slit. 

12. The orifice of claim 1 wherein the two sides are spaced 
apart from each other by a distance equal to or less than 
about 20 mils. 

13. The orifice of claim 1 wherein the flexible, rubber-like 
sheet comprises a thermoplastic elastomeric material. 

14. The orifice of claim 1 wherein a Length of the 
non-curved portion is at least 60% greater than a Diameter 
of the curved portion connected thereto. 

15. The orifice of claim 1 wherein a Length of the 
non-curved portion is at least 70% greater than a Diameter 
of the curved portion connected thereto. 

16. The orifice of claim 1 wherein a ratio of a Length of 
the continuous Slit to a Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.2 and about 0.8. 

17. The orifice of claim 1 wherein a ratio of a Length of 
the continuous Slit to a Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.3 and about 0.7. 

18. The orifice of claim 1 wherein a ratio of a Length of 
the continuous Slit to a Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.4 and about 0.6. 

19. A wet wipes dispenser having a flexible orifice for 
pop-up style dispensing comprising: 

a rigid port positioned adjacent an end portion of the 
dispenser, the dispenser having a longitudinal axis and 
a lateral axis, 

the rigid port Surrounding a flexible, rubber-like sheet 
having a top Surface and a bottom Surface; 

a continuous slit extending across the tap and bottom 
Surfaces of the sheet and through which a wet wipe can 
pass from the bottom Surface to the top Surface or from 
the top Surface to the bottom Surface; and 
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the continuous Slit having at least one curved portion 
connected with at least one non-curved portion wherein 
a length of the non-curved portion is at least 50% 
greater than a diameter of the curved portion connected 
thereto. 

20. The dispenser of claim 19 wherein the curved portion 
has a first orientation relative to a longitudinal axis of the 
continuous slit and a Second orientation relative to a longi 
tudinal axis of the continuous Slit wherein the first orienta 
tion is different than the Second orientation. 

21. The dispenser of claim 19 wherein the curved portion 
has a longitudinal axis and the longitudinal axis of the 
curved portion is oriented non-parallel relative to the lon 
gitudinal axis of the dispenser. 

22. The dispenser of claim 19 wherein the longitudinal 
axis of the curved portion is oriented between -90 degrees 
to 90 degrees relative to the longitudinal axis of the dis 
penSer. 

23. The dispenser of claim 19 wherein the longitudinal 
axis of the curved portion is oriented between -45 degrees 
to 45 degrees relative to the longitudinal axis of the dis 
penSer. 

24. The dispenser of claim 19 wherein the longitudinal 
axis of the curved portion is oriented between -20 degrees 
to 20 degrees relative to the longitudinal axis of the dis 
penSer. 

25. The dispenser of claim 19 wherein the curved portion 
is connected adjacent two non-curved portions, with each 
non-curved portion connected adjacent opposite ends of the 
curved portion. 

26. The dispenser of claim 25 wherein the non-curved 
portions extend away from each other relative to a longitu 
dinal axis of the curved portion connecting the two non 
curved portions. 

27. The dispenser of claim 19 wherein the non-curved 
portion is Straight. 

28. The dispenser of claim 19 wherein the continuous slit 
forms two Sides Substantially uniformly spaced apart from 
each other along the continuous slit. 

29. The dispenser of claim 28 wherein the two sides are 
Spaced apart from each other by a distance equal to or leSS 
than about 20 mils. 

30. The dispenser of claim 19 wherein the flexible, 
rubber-like sheet comprises a thermoplastic elastomeric 
material. 

31. The dispenser of claim 19 wherein a Length of the 
non-curved portion is at least 80% greater than a Diameter 
of the curved portion connected thereto. 
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32. The dispenser of claim 19 wherein a Length of the 

non-curved portion is at least 70% greater than a Diameter 
of the curved portion connected thereto. 

33. A flexible orifice for pop-up style dispensing with a 
wet wipes dispenser comprising: 

a flexible, rubber-like sheet having a top Surface and a 
bottom Surface; 

a continuous Slit extending acroSS the top and bottom 
Surfaces of the sheet and through which a wet wipe can 
pass from the bottom Surface to the top Surface or from 
the top Surface to the bottom Surface; and 

the continuous Slit having at least one ZigZag portion 
connected with a pair end leg portions wherein the 
ZigZag portion has a first diameter for curvature adja 
cent the non-curved portion and a Second diameter for 
curvature adjacent the first diameter, where the Second 
diameter is different than the first diameter. 

34. The orifice of claim 33 wherein the zigzag portion has 
at least one orientation pattern along its length of A-B. 

35. The orifice of claim 33 wherein the zigzag portion has 
an orientation pattern approximating that of a Sine wave. 

36. The orifice of claim 33 wherein the first diameter is 
greater than the Second diameter. 

37. The orifice of claim 33 wherein the leg portions extend 
away from each other relative to a longitudinal axis of the 
ZigZag portion connecting the end leg portions. 

38. The orifice of claim 33 wherein each leg portion is 
Straight. 

39. The orifice of claim 33 wherein the continuous slit 
forms two sides Substantially uniform Spaced apart from 
each other along the continuous slit. 

40. The orifice of claim 33 wherein the two sides are 
Spaced apart from each other by a distance equal to or leSS 
then about 20 mils. 

41. The orifice of claim 37 wherein a ratio of a Length of 
the continuous Slit to a Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.2 and about 0.8. 

42. The orifice of claim 37 wherein a ratio of a Length of 
the continuous Slit to a Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.3 and about 0.7. 

43. The orifice of claim 37 wherein a ratio of a Length of 
the continuous Slit to Length of a Stack of wipes in the wet 
wipes dispenser is between about 0.4 and about 0.5. 


